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THE FLOOD ROCK EXPLOSION. 

BY WILLIAM HOSEA BALLOU. 

THE greatest artificial earthquake in history occurred on Sat- 
urday morning, October IO, at ii h. I4 m., standard time. 

The point of disturbance was Flood rock in East river, on the 
imaginary extension of Ninety-third street of New York city. 
The earthquake was projected by means of 300,000 pounds of 
dynamite and rackarock powder arranged in twenty-two miles of 
metallic cylinders. It was entirely submarine in character, and 
surface damage was prevented by a tamp of fully io,ooo,ooo 
cubic yards of salt water. As a spectacle it was simply an Ice- 
landic or Yellowstone geyser on an extended scale-a sudden 
rise of water and gaseous smoke to a height of I50 feet for a 
length of 400 feet and a maximum thickness of ioo feet at the 
base of the column. The flying rocks and debris sketched in 
illustrated newspapers are the fickle inventions of inane minds. 
The column of upheaved water was so enormous that all solid 
bodies were hidden from vision. The explosion was comparable 
to a very good earthquake. 

Ifuadeqiaue observations.-Seismological observations were taken 
at various points, but the arrangements for so doing were inade- 
quate and quite primitive. This is a statement of fact, not reflect- 
ing in any manner on the observers. In the first place there 
were no seismometers or seismographs in this country. In the 
second place the engineer corps and scientific corps did not act in 
conjunction with each other, and the latter received no telegraphic 
warning of the exact moment to expect the shock. In the third 
place observers were not stationed at sufficient distances from the 
center of disturbance to measure the length of radii of earth 
vibrations. Had there been seismographs located at Buffalo, 
Montreal, Philadelphia, Washington, Portland, Me., far out at 
sea, or at intervals on a direct diameter, say I0o0 miles long, the 
exact length of the radii might have been determined. Further- 
more, seismographs make an intelligible record with the pencil 
which none of the observers secured. 

Results of scientifc observalions.-The record obtained by the 
scientific corps, however, was exceedingly interesting and valua- 
ble. There were a number of astounding as well as expected 
results. The instruments used were the seismoscope, the tele- 
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scope in connection with a horizontal plane of mercury, the sun 
thermometer, the thermometer, the barometer, the pluviometer, etc. 

The shock did not create as much noise as an ordinary field 
piece. 

The shock was felt by the feet and indicated by the seismo- 
scope one-half a second before the result was visible to the eye. 

The seismoscope, which is supposed to record the beginning 
of the shock simply, traced an unintelligible record on the side- 
real time cylinder at the Columbia College observatory. 

Observers who watched horizontal planes of mercury through 
telescopes naturally report different results. Professor William 
Halleck, at Yonkers, N. Y., ten miles from the explosion, records 
that the vibration of the mercury increased after the first fifteen 
seconds up to forty seconds, then diminished for ten seconds, 
ceasing entirely after fifty seconds. Professor J. K. Rees, at the 
Columbia College observatory, two miles away, and Professor 
Young, at Princeton, record that the duration of vibration of the 
mercury was thirty seconds. Professor W. A. Rogers, at Har- 
vard College observatory, 197 miles away, records that the vibra- 
tions lasted there two minutes and forty-six seconds. This would 
show that the earth wave divided constantly as it traveled out- 
ward. 

All of the instruments of the Central Park observatory left a 
record very much to the amazement of Professor Daniel Draper 
and other meteorologists. Why, for instance, should such a dis- 
turbance in any way affect the sun thermometer and rain gauge ? 
The former recorded I21' in the sun, when suddenly the pen, 
which was tracing its record on paper, made a straight mark 
eight degrees long at right angles with the regular tracing and 
with four degrees on each side of it. This would naturally show 
a decrease or increase in the sun's temperature, whereas it was 
really an interruption of the sun's record by an abnormal cause. 
Professor Draper thinks that this record must be of great value 
to seismologists. I think it shows that the record of a sun 
thermometer, as indicated by a tracing on paper, cannot be relied 
upon, since any jar is liable to affect it. The pluviometer, or rain 
gauge, also gave an uncalled-for record of one-eighth of an inch. 
While these records may be of value to some one who can utilize 
them, to my mind they only demonstrate the fallacy of placing 
any value on the record of these instruments as traced on paper. 
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The atmospheric wave.-The vibrations of the air were exceed- 
ingly slight, owing to the heavy tamp of water. The greatest 
fall of the barometer was .02 of an inch. The wind being in the 
west and blowing eight miles per hour, the slight atmospheric 
wave was naturally carried out to sea, so that its duration and ex- 
tent are lost. 

The earth wave.-The velocity of the earth vibrations was one 
mile in seven-tenths seconds at the outset, decreasing to one mile 
T74ths seconds, as far as measured. The notated diameter of the 

shock was 394 miles long. It is safe to approximate the diame- 
ters (supposing that observers had been on the watch at sufficient 
distances) at 8oo miles. For if the shock was sufficient to reach 
the Cambridge observatory, I97 miles distant, in I94 seconds, and 
shake that eternal structure as it had never been shaken before, it 
ought to have doubled the distance with some perceptible effect, 
giving a radius instead of a diameter of 394 miles. 

Scientzjifc value of the observations.-The Flood rock explosion 
cannot be called a surface disturbance because it occurred at the 
sea level. Volcanic and geyser eruptions vary in altitude and 
have a vibratory power downward. All of the vibratory power 
at Flood rock was upward, which makes its effect all the more 
wonderful, since the farther the shock traveled the more of the 
earth surface it had to lift on account of the constant rise above 
sea level. Enough explosives were used to have obliterated 
Manhattan island if placed on the surface, or to have leveled 
Mt. Washington. The fact that 300,000 pounds of explosives 
will affect a surface of 300,000 square miles does not necessarily 
settle the question as to the cause of earthquakes. It does not 
verify the belief that explosions of some kind cause earthquakes, 
but leaves us in the dark as to the composition of such explo- 
sives. What mighty ingredients combined to lift the bowels of 
Krakatoa five and ten miles in the air, and so envelope the whole 
globe in a nebula of dust that the sun turned green and the sun- 
sets were framed in gorgeous hues, lighting up the night long 
after the orb had disappeared ? What mighty ingredients com- 
bined to explode Java and overwhelm Ioo,ooo people? What 
chemicals combine beneath the Yellowstone park and hurl the 
boiling waters from Old Faithful geyser every hour, from the 
Minute Man once per minute, from clusters of geysers all at 
once every day at 4 P. M., from Hell's Half Acre once per year 
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or so, when this huge basin all boils up at once in one im- 
mense cauldron of seething waters? Flood rock answers these 
questions in part. It says that explosions of some kind do the 
work; but this answer only opens the door and points to a sea 
of data yet to be secured as to the nature, component parts and 
modus operandi of these explosions, which differ evidently in dif- 
ferent cases. 

Note.-The seismological observations to determine the dura- 
tion and extent of the earth and atmospheric waves were taken 
on two lines running at right angles with each other. General 
Henry L. Abbot, of the United States Corps of Engineers, had 
charge of the observatories on an east and west line on Long 
Island, with headquarters at Willet's point. The north and south 
line was in charge of Professor F. W. Clarke, of the United 
States Geological Survey, Washington. He had his southern 
station on Staten island, in charge of Professor H. M. Paul of the 
United States Naval observatory. At the next station, on Ward's 
island, Professor T. C. Mendenhall, of the United States Signal 
Service, and himself observed. At Yonkers Professor William 
Hallock, of the United States Geological Survey, and student 
Thomas Ewing, Jr., of Columbia College, occupied a station. 
The most northerly observatory of the chain was at Vassar Col- 
lege, in' charge of Professor Maria Mitchell. Dr. Daniel Draper 
took observations on a number of instruments at Central park. 
The astronomers at Princeton, Harvard and Rutgers colleges also 
made observations in conjunction with the others. 

EDITORS' TABLE. 
EDITORS: A. S. PACKARD AND E. D. COPE. 

It is safe to say that the greatest necessity of scientific 
progress in the United States to-day is schools and academies 
of original research. We have colleges and universities enough 
in most of the States, but there has not yet been established a 
single school where knowledge is produced, which corresponds in 
scope with the numerous institutions where it is taught. Perhaps 
it is a general impression that there is already more knowledge 
in the world than can be learned; but, if this be true, it can not 
for a moment obscure the greater truth, that most of the laws of 
nature remain still, more or less, unknown. It is, or ought to be, 
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